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listed in his title. But more impressive are the bittersweet 
tales--such as of the "extremely distinguished mathematician of 
German origin" determined to master baseball--which characterized 
gratitude to the United States and assimilation to its culture. 
As the concluding paper, this seems a very suitable reminder of 
the European origins of American mathematics given in the first 
two contributions in this volume. 
Unfortunately this book has not been well edited. A few 
typographical errors and great inconsistencies of references to 
literature, even within a single paper (most notably Birkhoff's), 
call attention to the role of the editor and make us appreciate 
the difficulties involved. Perhaps editors in general do not 
get the credit due them when they succeed in making a smoothly 
consistent whole out of highly individual styles. Happily, there 
is an index to the entire volume, although the phrase, "the image 
of Gelfand and Michael Atiyah rolled into one," was indexed as 
Atiyah, Gelfand" and "Atiyah, Michael"--more oneness than was pro- 
bably intended by the author. 
A historian's concluding thought on this Bicentennial tri- 
bute is bound to coincide with that expressed by Judith Grabiner 
in her review (cited above) of the proceedings of the 1973 confe- 
rence, Men and Institutions in American Mathematics, "Ideally, 
the present volume should serve as a stepping stone to a more 
systematic detailed coverage of the development of American 
mathematics and the people and institutions that shaped it." 
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Vito Volterra (1860-1940) is best known to pure mathemati- 
cians for his contributions to the early development of functional 
analysis. The concept of functional (fonction de lignes) first 
appeared in a paper of his in 1887, and its theory was rapidly 
built up by Volterra and his pupils. 
The present biography contains an excellent outline of his 
life and work and draws attention to many aspects of his acti- 
vities. In the following we mention some of the points brought 
out by Polishchuk. 
Volterra was a pupil of Ulisse Uini at the University of Pisa; 
his example, now standard, of a bounded derivative that is not 
Riemann integrable settled a question raised by Dini. Volterra 
then turned to the differential equations of mathematical physics: 
in a paper of 1883 on the application of complex analysis to mixed 
boundary problems, he gave, according to I. N. Vekua, the first 
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clear statement of what has become known as the Hilbert problem. 
In work on the theory of waves he extended the Hamilton-Jacobi 
theory to multiple integrals and corrected errors in classical 
papers by Lam6 and Sophie Kowalewsky. Between 1900 and 1914 
he did a great deal of work in elasticity theory; his distortion 
theory brought to light the vital role played by multiple connec- 
tivity in the analysis of internal stresses in a body. 
From 1893 onward he worked systematically on integral equa- 
tions; about 1908 his study of hereditary phenomena, where the 
state of a body depends on the whole of its past history, led 
him to build up a theory of integro-differential equations. His 
1913 book Fonctions de lignes contains some of the germs of the 
theory of optimal control. 
He remained in Pisa until he moved to a chair in Turin in 
1893, and he succeeded Beltrami as professor of mathematical 
physics at Rome in 1901. He took a prominent part in public 
life, becoming a Senator in 1905. During the 1914-1918 War he 
did both theoretical and experimental work on aeronautics and 
air gunnery, risking his life on a number of occasions. He be- 
came Vice President of the Accademia dei Lincei in 1920 and 
President in 1923. 
Volterra's prominent position brought him into collision 
with the Fascist regime almost from the beginning; he joined 
other senators, notably Croce and Ruffini, in opposing some of 
its measures. It was not long before he found his position at 
the Academy intolerable, and he resigned the Presidency in 1926. 
After the Senate was abolished in 1930 he was asked to take an 
oath of loyalty to the regime; his refusal resulted in his ex- 
clusion from the Academy and dismissal from his chair. There- 
after he traveled a great deal, returning to Italy from time to 
time. 
In 1925 his son-in-law Umberto d'Ancona drew his attention 
to some periodic oscillations of fish populations in the Adriatic; 
in taking up the problem Volterra came to create a general theory 
of the dynamics of biological populations. Polishchuk suggests 
that his immersion in the new field of mathematical ecology gave 
him something of a refuge where he could get away from the politi- 
cal troubles of his time. 
Volterra fell ill in 1938 and died in Rome on 11 October 1940; 
it appears that the news of his death was not published in the 
Italian newspapers. There was an ironic sequel; an SS detach- 
ment called at his house in October 1943 in order to arrest him 
and have him sent to a concentration camp. 
Polishchuk makes it clear that Volterra was always interested 
in possible experimental confirmations of his results, both in 
mathematical physics and in mathematical ecology, and mentions 
some partial confirmations obtained by various investigators. 
He describes a number of other topics treated by Volterra, in- 
cluding product integrals, the Euler wobble of the Earth's axis, 
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and the theory of liquid jets. In describing some of the later 
work stimulated by Volterra's contributions, he remarks that his 
notion of the composition of functions led, by way of Hadamard's 
reformulation of Huygens's principle, to Hille's creation of the 
theory of operator semigroups. 
The book is very readably written; the author clearly admires 
Volterra deeply as a mathematician and as a person. In particular, 
it is clear that he is especially interested in the work on mathe- 
matical ecology. There is a brief bibliography at the end, making 
no attempt at completeness, but mentioning a selection of the 
more important books and papers by and about Volterra. 
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This double issue of the Rice University Studies contains 
four papers, which constitute the Proceedings of a conference on 
the history of analysis held at the University in 1977. I shall 
comment on each paper in turn, and then on the Proceedings as a 
whole. 
F. E. Browder discusses "Mathematics and Society--A Historical 
View" (pp. l-9). It is a short and rather vague summary of the 
impact of mathematics on society snd on the profession of mathe- 
matics. There ar? few specific judgments, and,two ale certainly 
wrong: that the Ecole Polyt&hnique system was "not soon imitated 
elsewhere" after its foundation (p.7), and that Humboldt's founding 
of Berlin University began "the creation of the modern university 
system” (p-8; but there is no unique "modern university system”). 
The history of analysis is not discussed. 
S. Bochner's account of "The emergence of analysis in the 
Renaissance and after" (pp. 11-56) is largely organized by themes: 
functions, real numbers, space, infinity, and continuity. Thus 
the chronology is rather jerky; and the focus of the article is 
further blurred by Bochner's failure to characterize what he means 
bY "analysis" anyway. This is particularly noticeable on page 19, 
where Lagrange is contrasted with Cauchy, but the algebraic analy- 
sis of the former is not compared with the mathematical analysis 
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